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(54) APPARATUS AND METHOD FOR FILM-FORMING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the yield of a 
processing solution, required for film formation and form 
a uniform film on desired locations on a substrate to be 
processed. 

SOLUTION: This film-forming apparatus includes a sub- 
arm mechanism for holding a semiconductor wafer 1 
with its surface (circuit formation region 1a) directed 
downwardly, a nozzle unit 2 which has an outlet hole 
capable of continuously discharging a resist solution 3 in 
the form of a small-diametered line, the outlet being 
directed upwards caused to face the wafer 1 held by the 
subs-arm mechanism, and a nozzle unit drive 
mechanism for relatively moving the nozzle unit 2 with 
respect to the wafer 1 for coating the resist solution 3 on 

the wafer 1 for film formation, while discharging the solution from the nozzle unit 2 in the form 
of the small-diameter line. 
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hfg*^x/N 1 nmrntrnzmftzixx Lt -5 ^srissot-r 

LfctfoT.. -c7)-7X^g|5W4«SU> ; Xb^T^^ 
[0079] h?BET"Sn^VXi5'g?«4{i. 0^ 

L*v4PM»*aLri^^^h?aafr»ii«»i 3*^ 
roajsix. Mie-7x^gp^i ; t«fl}i4tc^sfL-g,. 

[0080] I ^35«i5t?f mtf 1 4 (±0^ L=5r^ 

tx^t. z\n-?x7mim¥mffii 4«. mieu^-x 
mztix^fzKhtf. ffl}$m*0>-?x?m!4 ■ Srmr 

Idl^^XhrWB^ffil 3K**LTaMffi-r!>. LT, 
iov^i?gpw^^n«i4<i. xfHtfzr?x?m\4<n 

[0081]^:, ieoV'^hfBEffiWSSBtcJ:*^^ 
X h?g^ 1 BXSSr[l6 Kip Lit 7 d— f-v- ht^S^T 

ittBfl-rs. i-TtzmmizmwLtimttiz'y^x 



I 



tt. ^Of¥L^faBJMB&Tr4. 
[0 0 82] (l)>>i>M!0n-K(Xf77Sl~-S 
5) 

«fl 1 CD-m (^f77S l ) . -f-LT. iwi£L 
^Bfrft^J: ^THylB^te«« 1 1 T"7X/s 1 £SOS£-£ 
4 (Xf77S2) „ 

[0083] Okvc. -T^x/s 1 &?~7y-£.mffi 1 
2 tcS^^-rmit; , -7x/ \ 1 coy •/ ttfrittFUtt: ibtl 
h (xf77S3) . -ffthib. Z<r>MMffiffil Hz 

a. m*L%:\^%MRu :i %ft-t v-w^x/n i com® 

[0084] >?X/\ 1 COJ -y f-^-tf *\f^T UtSr 
f£, 2tcSttS-r (X-r-y 

rs4). -y-rr-A^tf i 2<i. RRSfut^x/M 
u trrtei^x hssM^mra 1 3 izmwztitz-? 

X9®tt4C0W.±.\,zm$-t& . 

[0 0 85] ( 2 ) yX/VXX-y h£7)jga!l (^T77S 
6-S9) 

iiufE^x/N i ^Huiei/^'x hiwseifs 1 3\,ztmmb 
^,Uf7rs6) . 

[0 0 86] zcom. m&LtzXoiz, uisxhm.mj< 

fflfrtimiSXtl' 3 0 lZ&&LZtltz%mcO\>tftJl 3 0a 

tv>4. 

[0087] mrie^xys i iztt-th \,itx htmificom 
mtm-ytthif. ;x)va--. y hcommm : T*>tiz>. 

uuffi±zti&tmz (^f7/s7) . miuv^v 

a{Cl^'y.hi8i#a$ix4 (^T77S8) . ttm?L3 

o a.mzisi;xhmimztit:%L>tf:. -smmu^x 

htfflW74 Oiimt^ix, ZcoyXjUzL- y h 2(i 

nmfs.m^mi^=jxhmmmmi 3«f« 

»yy 3 y (HltC^f STARTj*i(C*flPlf 

«) t^J*$*X4 (XT7/S9) . 

[0088]^fe, ^^JMmfJXllrZL- y h2con 

-vzft^x^&fflizitmmisisxbWimftmffii 3<v 
ftmmwmm»<mmAmMmzft%*>tix\,^. 

tt&*ifc#iwwf33i$6 i izx^x'+rfrtix^z. 

[0 0 89] (3) l/yXM«»(Xf7rSl 
0) 
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Mie^x^ i ifivitx vmMMmffi 1 3 w£g&#>sft 

355 2KJ: OtS^Six^SS. ffl*f»£g*<7>ffi<^ 

fHc*wt yx^i- y h 2 1 *>xm 1 k 

[0090] ^COHStJg^T'Ji. Ml (C r START j 

5- x^rrtjtcra^WlciM 0 &HrT 4 d fc «fc o x v itx V 

[0091] ttz. z\comiz*i-?ji otctmizft-ox y 

L&ttX'nyx/i<3-~ > y b 2 zwMBoftmth'&mi? 
hhfrt?^ \svx bfficommztft>^tf£_ t&®ixtf 

hh. Zcotitb, mZSX>U3L-.> V2coVx OjIU±, 

mi^x^m$t4±. •t%*>*>®s&Bf8.m£ 1 *<wm 

Xft* 0X0 fc-T 4 . Z LX . 0SS^«^ilS 1 a±T' 
[0 092] ^xy\l±{c^$fi.fcU^ 

yx^jL- > y f 2commzmmm. ms*?^ 1 ±-r-<7> 

1^- Vx h 5SO(5A« 0 TiBS? $ tl » >>xy n±co 0S&^« 
W 1 a tc«%-'SrfKit3WgJS $n 4 . 
[0093] (4) WAWyo-H (7f 7 7'Sl 
1— S 1 3 ) 

mi 2$ui;xbmmimffii 3frt>mmzit. 
mmmi uzwrn-tz. tlx. mtt^cou- km 

^SMt^J^T^x^SriTRteS-fr, y^>-T-A^ 
If 1 OtC^ttig-r (Xf77S 1 2, SI 3). 
[0 0 94 ] icoy-f >T— 0(i. ^COf^ ]✓ 

isxhmtfwitiztifzv^si £<xjm ^-*vy?L 

S) Srfc&^x/NiS-^jglgHfSi 1 to- H 

"T4 (XT77S1-) 
(5) yx;p</5#e (XT77-S 14) 
y^>"T-A«l8l Oti^T^cO^xyM^'n-K^ 
n4*T-^m. BUlSyX^o." - y b 2iZmmi&3---y 
h 2 9CtJ^T#l$^feil2 1 Uf 77S 1 4 ) . £ 

<vm. mvtmmrt)\'~74 4imi)>ix. mm.&Ti3o 
a tzmmmzttz . ico^ t ic «t ^xnm<pizmm 

mcO0ttHJl3 0 a*>'@IS* 0-T4 ZttfffistZtl&. 
[009 5] ULhl^BJ UfcateRt: J:ixtt'lilTcO^SrW 
4^t#'T'#4. ^1C, ^x/N^mfe^-tirSii:^: 

< , -mm*0mmx'i/i'xbwtzmm-&cikx'i>>> 

Wtc|6|±$-«f:4ik*«T#. «^t«toTli«l 00% 
t -T 4 i t tfTZ 4»*&*ft 4 . 

[0096] -r$r*>t> , u ^"x h m<omwfmt lt- 
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mkt.z%&ui;xbmcom.tf$>\,K -mizitui. >>x 
^±.iz®te$tLte v isx vm.<r> o *> i o %VXf(r>& Lfr 

[00 9 7] z^^mx-i*. ly^mm&io® 
zti&^m<7)mmiz£->xm£L%iftiif%t>%\,K 

[0098] ZtHZMLX. ZCOZmeil'i/Xbm.W.Iti 

mwizztitf^ wx b^^t <otffmmzft±-F 
hirh. titx-isisxhrnzmz-tzimii*^. 

[ 0 0 9 9 ] M2 1=. UiSX hmm.coWtl$:ffi±X'Z , 
} WT'*>o%-3r?gJ8i£®j£-f ft £ t #-C# ft$)JIIA% 

4. 

[0100] -f%h-p>^ —mm%C0^ffiX'Ui;xbi&$: 

£ it t 3rt»teB&jt1- 4 ^* { $) ft . 
[0101] ZcomiX'li. ^xvn l «r±TR6Sii\ 

m^mmx-h-yx^. m^f&m^iz-Mizm^a 

[0102] -T^r^*>, l^xh»tc**ft*i§*||£i: 

[0 10 3] dfucft LT. zetftWlzititt. zw 
ia 1 VTffilzUiSx h ffiMlfi&ffl$:Bf8.-t ft £ fc fc i 

Critic J: 9. «W«r«J«*»fflr*£fc=Sr<»3W» 
B^£«#T'# , 1^ h«03ffWi» aaMclftihT* 
ft#)Hi#S>ft. 

[0 104] CI«J:3CLTUy^MJiffit 
ft*3\ ±ffilcl^ i^X b M£ Mffi L £i§^ i: ifcSB L T U 

ft. zwtitb, mft&nuisxbmfr^nmficomfttf 
^mzm±zti&. 

[0105] Ifzi^X. mi6mki}j%.ttj8LtW*Sl&Tj£ 

tti&b nmx'u =jx Ympy&mz$Bto&£. t&ztzm 

rtLhfcW-TS ft . 

[0 10 6] I3C. yX;^a-7^^^»«I7fti)5 { 



tciixtf. yX;P3 0c7)ttaiil3 0a^±^rrfi]trS]{tT 
mtii. t t v » ft fio-c. y x;i^&b* t= r&JWjfc 

[ 0 1 0 7 ] ^4 tc. UisX hm<m%l$:ffi±X'Z hfr 
n-^<9>v*^$&-$hZk*-mi\ l zWik.X'%hWi 

[o i 08] -t%*>-h, xwzi-7- <>ymxi±. m 

x-mm& it ft ■ssg&jb ft & . zcr>* vyizttmLtzisi; 
x hmtf^-f-< ?j\st%'>x'>3^^mm~?z>}&tirf 

[0109] ZtllzMLX. Z^W^VVx bWmfi 

mwizxtiti. -mzm&zti&uisxvm^m.&zit 

ISlzAsZ^X'Zhti^mxff&hZttmikZti. tie. 
■>xy M £ SHE $ it* V fcJRttliU i: ^ fc* 3: 

£tfO<t 3^r* yrSriS{fft^{i^<, ifc#*>4^ 
i:=5rft. 

[0110JW5C ^x>»sjg#gp^-5r-7X^gp«4T- 
S3J;d(cL, £Ovx^gpW4±T'V-v : xh?gM?|jO 

jgol?:^ o d b % < -^ilJrc^iiJtf-tfrft £ i: ^'T'^ 

ft*>^» . V i>x bmmcot$-fc£?f% oZt 

ft. 

[oiii] -c7)*§-^. mz~?x9WtiAi?\/i; 
xvm.x-mix&z.tktc&ifi. c\<r>ui>xbmm5m.w. 
comif^x^ummmmi 4 zmnznxzw^x 

W814I4. c7r?x?gB*f 4' S 

ix^x^gpW4 fcSmWcoMliJ-rft i 0 Ki'Sr-oT^ft 

[0112] ^rfc. i^P^xbasS^SgBH, 07- 

[ o 1 1 3 ] in 7 izjjk'tJ: 3 iz. zow.mimwmi'X 

l^lBi^Oai-r^-fe -x hSP70 t, ^-fe-y b^TOlZ 

x^xmvitiztifzvx.^iizttLuitxb mmssaf 

[0114] BUtB^-fe y NSP70W4. #-tr>y NCR^ 
(4a^«^ftJti6^40^glSSP8 0at, <T<0^ 
i8»8 0aK:J:-oTfiy*S<lfc*-fe>y hC Rf*] X 
^1 &K i 9a3-t*l'?)-9-7'T-A^8 1 fc^tt^fL 
T^ft. Z£D?7T-J»ffl®8 1«±. ->X7M SrIXOttJ 

i *H?tBrn-fex5iiJiM7 i cistt^ix^mrie^'f vr 
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-J*mffi 1 0 lZ%im-f Z t #T'# h X 1 IZ% oT ^ 

co i is]**-/ hSP7o tyn^x$m^7 imx- 

(c^f J: 3 izmnnrv^ximi-- h zmmizmx- 

h (col) s ^^suzM-t^u^xbrn^mit^ 
nfrhmMmmz'ttoTvyi-i;* h (a 

D) , *7XJ\i<r)®mi!;i>*t*~t&T7 4 x>hJ-- -/ 
f- (ALIM) . <y^\lZ%T&Z-£X}i<*:&>C0J^7 
^fVya^'yh (EXT) „ mit^m<DMB%!: 
S£fir3:5 2or^-^y/i^7 h (PREBAK 

e ) . RvmymmikwM*Mmzn% o 2o« h< 

— *yyj.-.yh (POBAKE) Zm<kTfr$>±.'^b 
[0 116] mK'^UcO^-f >T-A$f»l 0^<7) 

»niui, inex?^fy^3 „ h <ext> 

at^T7'f^>'hi-y b (ALIM) ZltVX'frbix 

[0 1 17] 07^-rj:3(c:, .IcO^M i^T- 

^•ir^m 1 — m 5 WjAiljL- y hpG 1-G5 <r>* 
-I^T-MWMl 0SrHtfid^ftfeixTV>S. AM 

7MG1, G2, G4, G5t*I<?)j!!!Si-7h5: 

[0 118] ^fSBy^UxXhi^M^B (COT) 
H8tcSrTJ:atc. Byffil&K m 2 OMUxx y h 
SGI. G2lzmft>tlX^Z>. ^SL S52c05Q.Il 
j--.yhSfGl, G2li, l^yXM^SKCOT) 
fcftttft&gffiK ( D E V ) fc £±T*fflf=«*_htf»lfc 

[0 119] — fj. mtl*4 ^T~M.m%l OH. 07 
iz^Xolz, ±.Tjjfal,zm&Zi\tzmik<nJi4 K8 9 

3©ajL-.y hSGl- G5cO#*PIxx.y htc*tLTff 
M\zt f-t^ikhZbtfX** & £olz%:r>T^Z> . 
[0 12 0] miA*-v\-W.l 0frh&3<?>9m^—>v 
MSG3^l?Xf>y3ya-7f< (EXT) Srtf-L 

-y'3Vi-7b (AD) tlAl. abMfc«S*fT«r 
0. -OWt\ 7b*t-y 3 ya-7> (AD) A>£><7x 
vMiJRitiL. ?-'J^a-7h (COL) TJfrSWi 



[0121] ^aijassti-Tt^xyMti. mu*4>r 

(^L<(±»2c0jaao-X / hPG2) OU^hjKM 
(COT) fC#faft«£*tf>£#U t8A£flS. £ 
«d tX\ ^xy\ 1 ^COflB^cT)^^ h?gMffi^a<7) 

[ 0 1 2 2 ] mfigL^J: ? -Wm%(rm&X'\siS* 

M^^LT-f >'?7x-;^P7 2<•;:S^-t 
»$*l.i>. 

[0123] £ <D£I4 tfDjamx- y )-PG4 li. 09 Iz 
Tp-THolz. f-vyfjL-yh (COL) . ^>;f 
y >- a v • 9- 0 y^zL— y h ( e xt -col) N -f 

?Xf>X3ya-7h (EXT), ;-iJy/xi7 
1- (COL) s 2o«0r»J<— 4f ^J--. y h (PRE 
BAKE) „ ai>'2-?^XK-^y;'a-7^ (P 
OBAKE ) SrT*»6±A.4:J|RJCBI»±{fr«l«L/£fc 

[0124] z<mp%<n\'V : xYwmmm. (cod 

-•yh (PRE BAKE) tlfA^ix. l^'X hyg*^ 
LT<E*$ix4. "WC. ^7xai^^ 
-U^jL^-yh (col) T7$aiLfct£, xi?^-r>- 
^3>-jL--yh (EXT) Z-ftLXmM >?y x.-X 

m 2izmihhiz&2cr>^7T-j±mmi Aiz&im 

[0125] >)XAl 5rStt5X-?3tm2<7)^7'r-A«8 
«7 4li„ SttKoTt^xyM^HIiX^-fe-y hCRrttc 

y h c mzwm LtzW&xm^ t%^®*£miz& 

im L . »3K»ia^)^xy n 1 AilR»«i$ix^^-fe y h C 
R2r«{tBX&. 

[0126] af3t»uis*i^a<o^xy \ 1 1±. unet a 

jafc»4<0«MJ---y h»G4Sr^-LT^^ V7-AI 
fgl 0(3S(tiS$iX. i^^^7--Aa*gl 0«S. d 
WH^O^xyN l Z'J&mX'foti&XX b^-^fV^x 
-7h (POBAKE) CffALftft. 3^«^S(DE 

V) tc#AL^(iJPI*«=2rt)-y:-g.. sflyayisw^x 

fyy 3 yi-7h (EXT) ^^-LT^-fr-y 0 
[0127] ^B. HUfem5<7)®axx.y hffiG 5«±. 

i-. 7 hmG4tmmi,zffif$.ztix^&. ttz. zeom 

5<ommJ---y hlHG5iil — JU7 5lz£->X&W)^m 

S4«Mii_7 bSfG i ~G4tc>rtrs^ 
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C0128] znmmwx bm-mi^m (^mm 
m Sr, m7~~m9i ! z*kLfzmmim3--v h (co 
t) t:afflLfc«^. wkwxjw&fmmfi&atz 

mmzft* ozttf-z-tz. i . - >y h #jb 

[0129]^, Z.<7MW<7)imMWti. Z<Vi. 33: 
[ 0 1 3 0 J SSI fc. jftffi^/X/loL- . 7 hcottlUfL 

[0131] fjieyx^i- „ bcoyxju^ 
[ o i 3 2 ] i^2 is^x hmcommmzu. ±ie- 

i.<f 0 1 Otc^-T J: 3 (c^#«^f^fc LT t A^. 

.roii-s-. mrte^xyM s-ffia (w^or 2 0-3 0 r P 

m) TE&S-tirooyvOlxx •■/ Y2*Zcr>^X.J\l<r ) 
(Mz.l£Xjifo) iz&miHt&ZbX'W.lfiZ'fr 
oXoizi-ZZttiWtL^. 
[0133] Z<r)%£X' 1 Vxj\ 1 fc y X)Vsl~ y 1- 2 

-v Y2^—jtoyms.x'^m^ j <thm^\,z\±^ zcr> 

SX/Vsl' -y h 2 ifi^XJS 1 <r>m®fflMI,Z&mt & lZ L 

tetf^X^^J\lW®$mg.£'&*lz&T2it&« — 

«y b 2 <mmm£$: ?X/n 1 <0^J*gSfcfi< L 
tzif-y X&* izmTtHth X 3 . 

[oi34iig3(:. uisx Y~mm(r>m.m<?>&>-it*m 

htztb. 01 l{z^-?Z.olzmWifti:m*j:L> J £X2g. 

m*)^o *otzLxi>&^. z<nm$. mftemttuk 

(START) . jm^aSMsL. mT£ (END) iz-?x 
7Utt4±.l,ztm.%ik% £?lz-f%> „ ZcozbTV^ 

i ±x*w?;iz-feco&mTs Xfuz.- y h 2 z&mz-e 
hzb tux-* - mm<vt%-fczm& z t wc* & . 
[ o l 3 5 ] gi4 fc. ±ta-^MJB®T{S. 

7 b 2 t ^xa 1 1 . ;XiV 

v2<n?**wfrrhZioi l zi.tztf. iiifflg? 

JiifcOYUtt:^. fPRfcEVX/IOL- -y h2£H5gLT 
•>xy\l £X Y;fr|ft|tc||HW-4 J; 3 LT i>&\\ 
[0136]^!t. /X;ka_7h2^>fy7-Ai 

« i o , v-7T-*mi 1 2 . smmm 1 1 
w§mftiz^xi>. mi-mtmmnhmzmjzzti 

ii^mx-hh. 

{ o i 3 7 ] as 5 k, ±ie-ntfi®jgr(i. j«tc®-r 



ft. S^«ttMcOfgft. 9fe»«fta«fe. 48^-* 

[ 0 1 3 8 ] m6(C icOiaegJBTfi. W.9mWfot 
LX^¥mW^x.j\l^mzttK LCD»K^IS5tv^. 

;^t'Ti.ort,sv\ mimtmmx'iiyx^ 

xx y h 2t± 1 -oX'h-yfzifi. 2mJmizWttth X 3 

^tbiiit^^tt^ j: 3 (c-marav*. 

[0 140] 

t£. fi!cKtcs-r4?sftc7)*gi , y* I ^<. ^3tas 
mRcom&nmmizi&foZiz-izmtircz htsm^w^ 
mmx'Z&$)% : tfhi>. 

[oi4i] tti. te>>mmi.£±T%.&mtz>c\tx' 
ffi&mm%*m$^hzttf®%,i,zTi*j:z_&frt>, 
ffl«ftwit aj+tci oiKfta[(c«wi3&s^ t h z t z^r® 
izm±x*&. 

imi ] *|gB>1£o-ll^^«^c^s^-> ;^ x^^eM^ 
[ m 2 ] r t < . ^ ^ h«arasai*svr-a9aBfif 
[ a 3 ] N t < . uy^h ^m^g^^-r^FMH. 

[04] Ht<. yx;uxx. y h&^v-xr-A^Sr^ 

[ a 5 ] h t < . Kfcwmz^ m®m. 

[06] mt<. mm7n±x>tf&tr&iz*i0>yo- 

[07] Ht<. u^h«ar«««*«ffls*i.4!Wi 

JSfli/X^A Sr^-r^ft i Fffi0 < . 

[08] i«it<. mtnm&i'Xr-j*$:*k~r]Emm. 

[09] Ht<, IWSS«^^tf0«ffi^|JiW4fe 
to<7)iEc50. 

[010] vi?xhmmim<ojmm*7K-*®wm. 
[01 1] p^ha^fHaBoss^iaucow^srrT 
®0. 

1- ^*^xy> mamms.) 
i a-QBjnmw) 

2- yxvux-- y h 

3 -u=jxhm umm<mm 

1 o-y-<y7-All 
l i-RJE«« 
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1 2--9-7 r r-A«« (smuwmm) 

2 9-#18a-7h 

3 0- ~JX)V 



30 a "-qtdJTL 

3 4-mwtA%m (mast 
5 2-»ffie»-a*»ffiffl 



[02] 




[03] 
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11 sisawi 
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